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Alternative Fuel
Vehicles

Overview

Toreduceand control air pollution emissionsfrom
mobilesources, the Environmenta Protection Agency
(EPA) developed a strategy that employs the
acquisition and use of alternativefueled vehicles.

Under theClean Air Act (CAA) Amendmentsof 1990,

the EPA calls for reductions of air borne toxic
chemicasby utilizing cleanfuel vehicles(CFVs) that
operateon clean burning fud, instead of conventional

petroleum-based fudls. Furthermore, the Department
of Energy under the Energy Policy Act (EPAct) of
1992 mandates the acquisition of aternative fuel

vehicles(AFVs) to decrease America sdependence
on petroleum-based products. Both the CAA and
EPAct provideregulaionsgoverning the utilization of
dterndiveor cleanfud vehicles thereforeboth federd

statutes may apply to fleet operations. For a
comparison of AFV requirements between thesetwo
statutessee Table 1.0.

In addition, Executive Order 13149 mandatesthe
federa government to reduce petroleum consumption
by utilizing AFV s, requiring agenciesoperating 20 or
more vehiclesto reduce the annual consumption of
petroleum by 20% by the end of Fiscal Y ear (FY)
2005, using FY 1999 asthe basdline. Thesemandates
for fleet operationsto acquire AFV s can bemet by
purchasing, leasing, or converting vehiclescurrently
operating on conventiond gasoline.

Non-Petroleum
Based Fuels

Air pallutionfrommobilesources
comes from incomplete
combustion and evaporation of
conventiond fudsproducingtoxic
chemica compounds, notably hydrocarbons (HC),

nitrogen oxides (NOx), carbon monoxide (CO), carbon
dioxide(CO,), and particulatematter (PM). The utilization
of vehiclesthat operate on non-petroleum based fuelsnot
only emitfewer air pollutants, inturn reducing theformation
of groundlevel ozone(O,) andacidrain, but soassistsin
decreasing“ greenhouse” gases.

AlternativeFuds

TheEPAct identifiesan dternativefuel asany fudl thatis
substantially non-petroleum, which prohibitsair quality
degradation by producing fewer toxic chemicals that
contributetoair pollution.

»Methanol. Methanol isan acohol fuel that can be pro-
duced from avariety of sources. Itistypicaly utilized as
ablend of 85% methanol and 15% gasoline (M-85);
however, somevehiclesare capable of utilizing 100%
methanol (M-100). Methanol isahigh-performancelig-
uid fuel that emitslow levelsof HC and NOKx.

»Ethanol. Ethanol isandcohal fud very smilar tometha:
nol. Itisaliquidfuel that can bereadily used andisal-
waysdenatured for commercia or industrial use. Etha
nol may also be blended with gasolineand given desig-
nations such as E-85 or E-95, and providessimilar en-
vironmental benefitsas methanol, withlow HC, NOx,
and CO, emission|evels.

»Natural Gas. Natura Gasisafossi| fuel composed of a
mixture of hydrocarbons, namely methane. Since natu-
ral gasisreatively free of contaminatessuch assulfur or
nitrogen, combustion doesnot foul or deteriorateemis-
sion control devicesand produceslessHC, NOx, PM,
and CO emissions. However, natura gasrequires spe-
cia storagefacilities- it can be stored as Compressed
Natural Gas(CNG) or Liquefied Natural Gas(LNG).

»Liquefied Petroleum Gas (LPG). L PG, also known as
Propane, isagasat ambient (normal) temperatureand
pressure and iscomposed of amixture of hydrocarbons,
with at least 95% being propane. Propaneisaby-prod-
uct of natural gasprocessing and petroleumrefining and
providesfor lower HC, NOx, and CO, emissionsthat
inturnreduceground level O..
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»>Electricity. Electricity, dthoughnot actudly afud,
providesenergy that isstored in abattery to op-
erateavehicle. Electric vehiclesemit virtualy no
ar pollutants, however, thedectricity usedispro-
duced at power plants, which do pollute. Regula-
tory agenciesbdievecontrallingar pollutantsfrom
asingle stationary source, such as acoal-fired
power plant, ismoreefficient and easly maintained
compared to emission controlson millionsof ve-
hicles

>Hydrogen. Hydrogenisavery attractiveaterna-
tivefud sncetheonly sgnificant air pollutant emit-
ted is NOx with virtually no HC, CO,, or CO
emitted. Becausehydrogen vehidesemit extremdy
small amountsof CO,, thesevehiclesareviewed
by regulatory agenciesasan especialy attractive
component inthestrategy to reducegloba warm-
ingtrends.

»>Biofud. Biofuel isafuel derived frombiological
and natural resources. Thesefuelsdo not require
vehiclemodificationsand resultinemissonreduc-
tionsof HC, CO, and particulate matter. There
areseveral typesof biofuelsavailable; biodiesel
and bioethanol are the two most common.

Clean Burning Fuels

The EPA considersclean burning fud asany fue or
power source that complies with established
emission standards specified in Title 40 Code of
Federa RegulationsPart 88, Subpart A, “Emission
Standards for Clean Fuel Vehicles.” The clean
burning fuelsestablished by the EPA encompasses
al alternative fuelsidentified by the EPAct and
includesdiesel and reformulated gasoline (RFG).
RFGisaformulation of conventiona gasolinethatis
blended with substances, such asethanol and methyl
tertiary butyl ether (MTBE), toincreasethefuels
oxygen content. Although diesd and RFG emit lower
air pollutants than conventional gasolineand are
considered cleanfud by the EPA, they do not meet
thedefinition of andternativefud.

Acquisition & Implementation

ARV acquisitionrequirementsmay befulfilled either
by original equipment manufacturer purchasing,
leasing, or converting existing vehicles. Air Force
installationsimplementing an AFV program must
adhereto theimplementation requirements of Air
Force Instruction (AFl) 24-301, which provides
guidanceon ARV requesting respongibilities, funding,
refueling infrastructure, and reporting requirements.
Mg or Commands(MAJCOMS) or ingtalationsare
responsible for requesting AFV purchases,
regardless of fuel type, through the Priority Buy
Program to meet federal AFV acquisition
mandates. In
addition, a report
must be submitted
to the Support
Equipment and
Vehicle
Management
Directorate,
Warner Robins
Air Logistics
Center regarding
purchase, |lease,

f )
ARV Availability

The General Services Ad-
ministration (GSA) pro-
vides information on
manufacturers and types
of AFVsavailablefor fed-
eral purchase or lease at
http://www.gsa.gov/Por -
tal/gsalepl
home.do?tabld=0

and/or conversion
~ 7 aswell asthefuel
consumed.
I nfrastructure

Theimplementation of aprogramto usealternative
or cleanfuelsinfleet operationsrequiresknowledge
of current operating parametersto makeaninformed
decision about which AFV isbest suited to meet
existing fleet operation needs. Theinitial stepto
implementingasuccesstul AFV programistoandyze
current operating parametersand identify vehicleuse
(cargoor passenger), distancetraveled (short or long
trips), in-house service and maintenance capabilities,
and the affect of inclement weather on vehicle
performance. Thenext stepisto addressthetype of
aternative fuel to be used, availability of the
aternativefuel, need for arefueling station, and
dternativefud supplier. Finaly selecting the proper
AFV to meet operationd needsiscrucid, Sneeach
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AFV model variesin performance standards and
air pollutant emissions.

VehicleConversions

If AFV acquisition mandates are not met,
MAJCOMs or installations must ensure any
shortages are compensated for through additional
AFV leasesor conversions. A converted vehicleis
any vehicle that was originally manufactured to
operate on conventional gasoline and has been
modified or altered to operate on an dternativefue.
Leased and converted vehicles do not have to
operate solely on an alternative fuel source. A
duel fuel vehicle operates on two separate fuels,
whileaflexiblefuel vehicle operatesonamixture
of two or moredifferent fuels. Vehicleconversion

criteriaare set forthin AFI 24-304, establishing
what types of vehicles may be converted to uti-
lizean alternativefud.

Table 1.0, AFV Requirements

Additional Information...

Air Force Personnel may contact the Support
Equipment and V ehicle Management Directorate,
Air Logistic Center, Robins AFB, DSN 468-
7697, or PROACT at DSN 240-4214 or (800)
233-4356.

Web Sites:

» Alternative Fuels Data Center, DOE,
http://www.eere.energy.gov/cleancities/afdc/

»Clean Cities, DOE,
http://Mmww.ccities.doe.gov

»>Alternative Fuels, DOE,
http:/Mmww.ela.doe.gov/fuddternate. html

»Transportation & Fuels, EPA,
http://www.epa.gov/air/transport/

»Genera Services Administration,
http://www.gsa.gov/Portal/gsa/ep/home.do?tabld=0

Requirements

Energy Policy Act (EPAct)

Clean Air Act (CAA)

Fleet Operations
Affected

Operations with at least 50 vehicles.
However, only 20 of these 50 vehicles
must meet the criteria for fueling and
location.

Operations with at least 10 light
duty and heavy-duty vehicles.

Fueling Criteria

Wehicles must be or capable of being
centrally fueled.

Vehicles must be or capable of be-
ing centrally fueled.

Location Criteria

Areas specified as a Metropolitan
Statistical Area (an area with a
population of 250,000,

Ozone and carbon monoxide
nonattainment areas as designated
by the EPA.

Types of fuels

Non-petroleum based “Alternative
Fuels.”

Fuels that meet Federal “Clean
Fuels™ emission standards.

Purchase
Requirements

Federal agencies must purchase at
least 73% AFVs.

Light-Duty Vehicle: 70% CFVs for
the year 2001.

Heavy-Duty Vehicle: 50% CFVs

Exempt Fleet
Vehicles

Law enforcement, emergency, non-
road, and vehicles certified necessary
for national security reasons.

[Law enforcement, emergency, non-
road, and vehicles certified neces-
sary for national security reasons.
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Transportation Alter natives!

If afacility isnot mandated to acquire vehiclesthat
operate on alternative fuels, there are other
opportunities availableto reduce vehicle emissions
and improveair quality. Air pollutantsfrom vehicle
emissionscan bereduced from government or private

vehiclesby:

adifference.

» avoiding unnecessary driving,
» properly maintaining vehicles, and
» drivingwisdly.

Avoiding unnecessary driving isthe
most effectiveway to reducevehicle
emissions; however, traffic trends
indicate more vehicles are being
driven more frequently due to urban
sprawl. Several optionsareavailable
to commutersto reduce the number of vehicles operated. For instance,
the coordination of trips, carpooling, using public transportation, or
utilizing alternative forms of transportation such as biking or walking.
Utilizing an aternative form of transportation or ridesharing does make

-

(&

Vehicle Rating

How does your vehicle rate on
air pollution emissions and fuel
economy performance. Check
out the EPA's "Green Vehicle
Guide," available at http://
WWW.epa.gov/autoemissions

J

Properly maintained vehicles not only aid in air quality by
ensuring vehicle emission control devices are working
effectively, but extendsthelife of the vehicle and optimizes
fuel economy. Taking avehiclein for regular tune-ups and
having emission control devices inspected yields dramatic
clean air benefits. Aside from routine inspections and
maintenance, drivers can decrease vehicle emissions by
keeping tires properly inflated, sel ecting an energy-conserving
gradeof motor ail, refueling during “cool” morning or evening
hours, and securely closing gas caps after refueling.

Finally, drive wisely by applying common sense, such as

mai ntai ning aset speed; avoid stop and go driving; accel erate gradually; avoid idling for morethan 30
seconds; minimize air conditioner use; and plan ahead to avoid unnecessary trips to lower vehicle
emissions. For moreinformation on thistopic, visit Commuter s Choice, Office of Transportation and
Air Quality, EPA, at http://www.epa.gov/otag/transp.htm.

Fact sheets are produced by PROACT, a service of the Headquarters Air Force Center for
Environmental Excellence (HQ AFCEE/TDE), Brooks-City Base and are intended as general
guidancetoinformAir Force personnel. Thisfact sheet doesnot, nor isintended to, specify all

federal, state, Department of Defense, or Air Forcerequirements. Visit PROACT on the web at
http: //mww.brooks.af.mil/pro-act or contact usat DSN 240-4215, (800) 233-4356, or by e-mail

at pro-act@brooks.af.mil.
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